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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To output an original image 
and an emphasized image without making constitution 
complex and perform an emphasizing process without 
losing delicate information in the original image. 
SOLUTION: This image processor is provided with a 
living body function information calculating means 1 
which calculates information regarding a living body 
function from the inputted original image, a filter 
processing means 2 which filters the image of the 
calculated living body function information, a delay 
means 3 for timing adjustment which is provided in 
parallel to those living body function information 
calculating means 1 and filter processing means 2, and 
an emphasizing process means 4 which emphasizes the 
original image inputted through the delay means 3 
according to the output result of the filter processing 
means 2, and the emphasizing process is performed for 
the original image according to an emphasization 
coefficient calculated as a result of the filter processing 

for the image regarding the living body function information, so that an observed image having 
the living body function information emphasized is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system characterized by to establish a living 
body functional information calculation means compute the information about a 
living body function from said subject-copy image, the filtering means which 
filters to the image about said living body functional information, and an 
emphasis processing means perform emphasis processing to said subject-copy 
image based on this filtering result, in the image processing system which 
performs an image processing to the subject-copy image inputted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system 
which performs image processings, such as image enhancement, to a living body 
image. 
[0002] 

[Description of the Prior Art] Conventionally, in the endoscope field, the light 
which let the filter or the usually visible RGB filter of a narrow-band pass is 
irradiated serially at analyte, and the technique of acquiring the amount of 
hemoglobin and the information about living body functions, such as the 
hemoglobin saturation of oxygen, from the image obtained is known. Recently, 
emphasizing a subject-copy image that discernment of an observation image 
becomes easy based on those living body functional information is performed. 
[0003] As this emphasis processing, what emphasizes the living body functional 
information in each pixel is mentioned focusing on the average in 1 screen of the 
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living body functional information searched for from the subject-copy image etc. 
However, although the degree of emphasis must be strengthened in order to 
emphasize the living body functional information that it is changing minutely 
around the average, as for the part with many [ from the first / living body 
functional information ] differences from the average before emphasis etc., a 
white jump and color crushing will be caused in an image. Then, said fault is 
prevented, and in order to observe clearly the living body functional information 
that it is changing minutely around the average, profile emphasis processing etc. 
is performed. 

[0004] Moreover, as for the image with many umbrae, such as a lumen organ, 
many noises also exist. He performs noise rejection filtering like a median filter, 
and is trying to remove the noise in an image to such an image. 
[0005] When processing noise rejection, profile emphasis, etc. to a processing 
image as mentioned above, it was a usual state to carry out to a subject-copy 
image conventionally before and after the emphasis processing which computes 
living body functional information. 

[0006] Here, the example of a configuration of the conventional image 
processing system which performs filtering, such as noise rejection, with 
emphasis processing of living body functional information is shown in drawing 1 7 
and drawing 1 8 . 

[0007] In this example, after performing filtering, such as noise rejection, in the 
filtering section 51 to an input image, emphasis processing of the living body 
functional information in each pixel is performed in the emphasis processing 
section 52, and it has composition which outputs the image after processing. 
[0008] Thus, to output a subject-copy image in the configuration which 
arranged the filtering section 51 in the emphasis processing section 52 and a 
serial, without performing these image processings [ whether while turning OFF 
the emphasis processing section 52, multiplier rewriting which rewrites the filter 
factor of the filtering section 51 for the multiplier of a through output as shown 
in drawing 17 is performed, and ] Or it was required to establish the alternative 
pathway which minded the delay 53 for timing adjustment as shown in drawing 
18 , and to switch with a switch 54. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, the filter factor 
of the filtering section needed to be rewritten for the multiplier of a through 
output and the alternative pathway which does not perform filtering needed to 
be established and switched to output a subject-copy image as it is, without 
performing filtering and emphasis processing in the configuration of the 
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conventional image processing system. For this reason, only since the means 
and subject-copy image which rewrite the multiplier of a filter are outputted, 
circuits, such as memory for timing acljustment, are needed, preparing these 
enlarges the scale of the whole image processing system, and it is set to one of 
the factors which complicate a configuration. 

[0010] Moreover, when filtering of direct noise rejection was performed to the 
subject-copy image before performing emphasis processing of living body 
functional information, it might become the sensibility to which the whole image 
faded, and the structure pattern of the detailed membrane in a subject-copy 
image etc. might be sacrificed. 

[0011] This invention was made in view of these situations, and it aims at 
offering the image processing system which can perform emphasis processing, 
without losing the detailed information in a subject-copy image while the output 
of a subject-copy image and an emphasis image is possible, without making a 
configuration complicate. 
[0012] 

[Means for Solving the Problem] In the image processing system which performs 
an image processing to the subject-copy image into which the image processing 
system by this invention is inputted A living body functional information 
calculation means to compute the information about a living body function from 
said subject-copy image, The filtering means which filters to the image about 
said living body functional information, An emphasis processing means to 
perform emphasis processing to said subject-copy image based on this filtering 
result is established, and while the output of a subject-copy image and an 
emphasis image is possible, without making a configuration complicate, it 
becomes possible to perform emphasis processing, without losing the detailed 
information in a subject-copy image. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained with reference to a drawing. First, the outline 
configuration of this invention is explained based on drawing 1 . A living body 
functional information calculation means 1 to compute the information about a 
living body function from the subject-copy image into which an image 
processing system is inputted, The filtering means 2 which filters to the image 
of the living body functional information computed with the living body 
functional information calculation means 1, These living body functional 
information calculation means 1 and the filtering means 2, and the delay means 
3 for the timing acljustment prepared in juxtaposition, It has an emphasis 
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processing means 4 to perform emphasis processing to the subject-copy image 
inputted through the delay means 3 based on the output of said filtering means 
2. 

[0014] The operation in the configuration of drawing 1 is explained taking the 
case of the case where an endoscope image is processed. First, in the living 
body functional information calculation means 1, concentration, the saturation 
of oxygen, etc. of hemoglobin which are governing the color in an image are 
computed for every pixel, and the image about the hemoglobin which is one of 
the living body functional information is obtained from the subject-copy image 
obtained by the endoscope. Subsequently, the filtering means 2 performs 
filtering, such as noise rejection, to the image of said living body functional 
information. Then, based on said filtering result, processing of color emphasis 
etc. is performed to a subject-copy image in the emphasis processing means 4. 
At this time, with the delay means 3, predetermined period maintenance of the 
subject-copy image is carried out, and timing with a filtering output is adjusted. 
[0015] Since it is possible to output a subject-copy image by making only the 
emphasis processing means 4 functional OFF according to this configuration to 
output a subject-copy image through as it is, without performing emphasis 
processing at all, it is possible not to need the timing adjustment device for the 
path which bypasses the means which rewrites the multiplier of a filter like 
before, and the filtering section, and a subject-copy image output etc., but to 
aim at contraction of a circuit scale. 

[0016] Moreover, since filtering, such as noise rejection, is performed to a living 
body functional information image and direct filtering is not performed to the 
subject-copy image, the fault of the whole image fading can also be canceled, 
the detailed information included in a subject-copy image can be maintained, 
and a clear image can be outputted. Moreover, the fault of emphasizing the 
spike noise of a subject-copy image is also mitigable by graduating the error of 
the amount of hemoglobin computed by the noise. 

[0017] Next, the concrete example of a configuration of an image processing 
system is shown below as an operation gestalt. 

[0018] The whole endoscope equipment block diagram with which drawing 2 
thru/or drawing 4 started the 1st operation gestalt of this invention, and 
drawing 2 was equipped with the image processing system, the block diagram in 
which drawing 3 shows the internal configuration of an image processing system, 
and drawing 4 are the explanatory views showing an example of the filter factor 
of the smoothing filter prepared in the filtering section. 

[0019] The image processing system of this operation gestalt is prepared in 



4 



JP09-35056A 

endoscope equipment equipped with the electronic endoscope 1 1 etc., as shown 
in drawing 2 . An electronic endoscope 1 1 has the mobile insertion section 12 by 
** length, and the control units 13 of a large diameter are formed successively 
by the back end of this insertion section 12. From the back end section of said 
control unit 13, the mobile universal cord 14 is installed in the side, and the 
connector 15 is formed in the point of this universal cord 14. 
[0020] Said electronic endoscope 11 is connected to the video processor 16 
which has the light source section through a connector 15. Furthermore, an 
image processing system 18 is connected to the latter part of the video 
processor 16, and a monitor 17 is further connected to the latter part. 
[0021] The bend 20 which can curve to the back side which adjoins a hard point 
19 and this hard point 19 is formed in the tip side of the insertion section 12 of 
an electronic endoscope 1 1 one by one. By carrying out rotation actuation of 
the curve operating knob 21 prepared in said control unit 13, a bend 20 can be 
curved now in a longitudinal direction or the vertical direction. Moreover, the 
insertion opening 22 which is open for free passage to the treatment implement 
channel prepared in the insertion section 12 is formed in said control unit 13. 
[0022] Next, the configuration of an image processing system 18 is explained 
based on drawing 3 . In the image processing system 18, A/D converters 
23a-23c which change into a digital signal each chrominance signal (henceforth 
an RGB code) of R (red), G (green), and B (blue) which are sent from the video 
processor 16, respectively are formed. The reverse gamma amendment sections 
24a-24c which consist of a look-up table (LUT) are formed in the latter part of 
A/D converters 23a-23c, and reverse gamma amendment conversion is 
performed to the RGB code changed into the digital signal. The output of the 
reverse gamma amendment sections 24a-24c branches for two paths, and the 
frame memory 25 for timing adjustment and the logarithmic transformation 
sections 26a-26c which consist of a look-up table are connected to the latter 
part. 

[0023] The amount of coloring matter which the matrix circuit 27 is established 
in the latter part of the logarithmic transformation sections 26a-26c, and 
expresses with it the amount of hemoglobin as living body functional information 
in the picture signal by which logarithmic transformation was carried out is 
computed. Furthermore, the filtering section 28 equipped with the smoothing 
filter for removing a noise is formed in the latter part, and the amount 
calculation section 29 of emphasis and the averaging section 30 which consist 
of a ROM etc. are prepared in the latter part. In the filtering section 28, after 
noise rejection of the filtering is performed and carried out to the output signal 
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of the matrix circuit 27, in the averaging section 30, the average of said amount 
of coloring matter is computed, and the amount of emphasis of living body 
functional information is computed by this average signal being transmitted to 
the amount calculation section 29 of emphasis. At this time, the amount of 
emphasis can be adjusted with the emphasis level signal sent from the front 
panel etc. The emphasis multiplier transducer 31 which consists of a ROM etc. 
is formed in the latter part of the amount calculation section 29 of emphasis, 
and the emphasis multiplier for carrying out emphasis processing of the RGB 
code of a subject-copy image is called for by carrying out transform processing 
of the amount of emphasis computed in said amount calculation section 29 of 
emphasis. 

[0024] The image transformation sections 32a-32c which consist of a ROM etc. 
are formed in the latter part of the emphasis multiplier transducer 31, and the 
output signal line of said frame memory 25 is connected to the input edge of 
these image transformation sections 32a~32c with the output signal line of the 
emphasis multiplier transducer 31. D/A converters 33a-33c are formed in the 
latter part of the image transformation sections 32a-32c, and these outgoing 
ends are connected to the monitor 17. In the image transformation sections 
32a-32c, after emphasis processing is performed based on the emphasis 
multiplier from the emphasis multiplier transducer 31 to the RGB code which is 
sent through a frame memory 25 from the reverse gamma amendment sections 
24a-24c and by which timing adjustment was carried out and gamma amendment 
is performed further, it is changed into an analog signal by D/A converters 
33a~33c, and is outputted to a monitor 17. 

[0025] Next, the operation in the image processing system 18 of this operation 
gestalt is explained in more detail. 

[0026] After the RGB code sent from the video processor 16 is changed into a 
digital signal by A/D converters 23a-23c, reverse gamma amendment 
conversion is performed by the reverse gamma amendment sections 24a-24c, 
and it is sent to a frame memory 25 and the logarithmic transformation sections 
26a-26c. And in the logarithmic transformation sections 26a-26c, after 
performing logarithmic transformation about each chrominance signal of R, G, 
and B, respectively, the amount IHb of hemoglobin which performs subtraction 
processing in the matrix circuit 27, and is expressed with a degree type is 
computed for every pixel. Thereby, the distribution image of the amount of 
hemoglobin is obtained. 
[0027] 

IHb=log R-log G — (1) 
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The computed amount of hemoglobin is inputted into the filtering section 28, 
and filtering is performed by the smoothing filter aiming at noise rejection with a 
filter factor as shown in drawing 4 . The noise contained in the amount 
distribution image of hemoglobin outputted from the matrix circuit 27 is 
mitigated, and it is made not to emphasize the noise component of a 
subject-copy image by this filtering. 

[0028] In addition, the filter used in the filtering section 28 may perform filtering 
using the filter which emphasizes living body functional information, such as not 
the filter that may use not only a smoothing filter but the filter which, in addition 
to this, controls noise components, such as a median filter, and controls these 
noise components but a profile emphasis filter. 

[0029] The amount of hemoglobin for every graduated pixel is sent to the 
averaging section 30 and the amount calculation section 29 of emphasis. In the 
average-value calculation section 30, the amount of hemoglobin and the number 
of pixels which were computed for every pixel are added by the 1 field, 
respectively, and a division is done with the number of pixels adding the added 
amount of hemoglobin. By this processing, the average of the amount of 
hemoglobin in 1 field in the amount distribution image of hemoglobin is 
calculated. 

[0030] And the computed average-value data are set in the amount calculation 
section 29 of emphasis at delivery and the amount calculation section 29 of 
emphasis. It carries out based on the average-value data in 1 field inputted from 
the amount of hemoglobin and the average-value calculation section 30 for 
every pixel inputted from the matrix circuit 27. In each pixel, the emphasized 
amount of hemoglobin (IHb') is computed by searching for the difference from 
the average value of the amount of hemoglobin for every pixel, emphasizing on 
the emphasis level into which this difference is inputted from the front panel etc. 
and in which adjustable is possible, and adding an average value again. 
[0031] Amount IHbof hemoglobin 1 after the emphasis computed in this amount 
calculation section 29 of emphasis is sent to the emphasis multiplier transducer 
31. In the emphasis multiplier transducer 31, data conversion shown in a degree 
type is performed, and it asks for the emphasis multiplier for carrying out 
emphasis processing of the RGB code of a subject-copy image. 
[0032] 

alphar =(i, j) epsilonr/() [ epsilong-epsilonr ] - {IHbG, j)-IHb' (i, j)} alphag =(i, j) 
epsilong/(epsilong-epsilonr) - {IHbG, j)-IHb' (i, j)} alphab =(i, j) 
epsilonb/Cepsilong-epsilonr) - {IHb(i, j)-IHb' (i, j)} — (2) 

Here, i and j are the coordinate of each pixel, epsilonr, epsilong, and epsilonb. 
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The absorbancy index of the hemoglobin in each wavelength band of R, G, and B, 
alphar (i, j), alphag (i, j), and alphab (i t j) are R [ in the location (i, j) of each pixel ], 
G, and B each color image enhancement multiplier, respectively. 
[0033] The data of the emphasis multiplier computed by said formula (2) are 
transmitted to the image transformation sections 32a-32c. the RGB code in 
which timing adjustment was carried out by the frame memory 25 in the image 
transformation sections 32a-32c, and emphasis multiplier alphar computed by 
the emphasis multiplier transducer 31, alphag and alphab from — data 
conversion based on the following formulas is performed, and emphasis 
processing about living body functional information is performed. 
[0034] 

R'(i, j) =R(i, j) and10~ {alphar} (i, j) G ? (i, j) =G(i, j) and10~ {alphag} (i, j) B'(i, j) =B(i, 
j) and10~ {alphab} (i, j) — (3) 

Here, R' (i, j), G' (i, j), and B' (i, j) are the intensity levels of R, G, and B which are 
newly determined in the location (i, j) of each pixel, respectively. In addition, in 
the upper type, "~" expresses the exponentiation. 

[0035] By said transform processing, a subject-copy image is changed into the 
image with which emphasis processing was performed in the image 
transformation sections 32a-32c. 

[0036] Moreover, since the data which output a subject-copy image through in a 
frame memory 25 are memorized as it is to perform emphasis processing to a 
subject-copy image, it is possible by switching the input address of ROM etc. to 
switch a through output and an emphasis processing output in the emphasis 
multiplier transducer 31. 

[0037] Therefore, if it is not necessary to change at all a means to compute an 
emphasis multiplier and and the filter factor of the filtering section is fixed to 
one kind of filter factor in order to display a subject-copy image, it is possible to 
also exclude the rewriting means of a filter factor. 

[0038] Moreover, in the image transformation sections 32a-32c, gamma 
amendment is also performed after emphasis processing. After each color 
picture signal of R' and G' which were created here, and B' is changed into an 
analog signal by D/A converters 33a-33c, it is transmitted to a monitor 17 and 
an emphasis image is displayed on a monitor 17. Moreover, a display is 
performed by the monitor 17, and also it is recorded on image filing equipment, 
or, as for this emphasis image, an output is performed to a printer, slide 
photography equipment, etc. 

[0039] since the part with little blood can display that more little blood be 
according to this operation gestalt so that the part with much blood have more 
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much blood by emphasize living body functional information ( the amount of 
hemoglobin ) about the image obtain with an endoscope , enable emphasis of the 
part where blood flow conditions , such as the blood vessel section and the 
lesion section , change with circumference membrane express effectively and 
automatically . Moreover, a clear image can be displayed, without losing the 
detailed information which the whole image fades and is included in 
subject-copy images, such as a structure pattern of membrane, or emphasizing 
the spike noise of a subject-copy image etc., since noise rejection filtering is 
performed to the amount distribution image of hemoglobin used as the basis of 
emphasis computed from the subject-copy image. 

[0040] furthermore, a subject-copy image — receiving — coming out, in not 
performing emphasis processing to a subject-copy image by there being nothing 
and performing filtering, such as noise rejection, to a living body functional 
information image Since it is possible to output a subject-copy image through 
only by turning off emphasis processing in an emphasis processing means, It can 
prevent rewriting a noise rejection filter factor for a through multiplier, or that it 
is not necessary to establish the alternative pathway which does not perform 
filtering and to adjust timing only in order to display a subject-copy image, and 
a configuration is complicated. 

[0041] In addition, with this operation gestalt, although data conversion is 
performed using ROM or the matrix circuit, you may process by using RAM, a 
field-programmable gate array (FPGA), etc. instead of these ROMs and matrix 
circuits. Moreover, you may build in a video processor or the image filing 
equipment which is not illustrated, without making the circuit of this operation 
gestalt become independent as an image processing system, and constituting it. 
[0042] Moreover, although RGB image enhancement processing was performed 
based on the amount of coloring matter of the hemoglobin which is the element 
of dominant living body functional information in the endoscope image in this 
operation gestalt, emphasis processing based on the hemoglobin saturation of 
oxygen, the information on orthochromatic dye or a fluorescence agent, etc. 
may be performed instead of this. 

[0043] The example which changed the internal configuration of the image 
processing system prepared in the endoscope equipment of the 1st operation 
gestalt mentioned above as other operation gestalten henceforth is shown. 
[0044] The block diagram in which drawing 5 and drawing 6 start the 2nd 
operation gestalt of this invention, and drawing 5 shows the internal 
configuration of an image processing system, and drawing 6 are the explanatory 
views showing an example of the filter factor of the high emphasis filter 
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prepared in the filtering section. 

[0045] This operation gestalt forms the image processing system 35 with which 
internal configurations differ in the endoscope equipment of the same 
configuration as the 1st operation gestalt. 

[0046] As shown in drawing 5 , in the image processing system 35, A/D 
converters 36a-36c which change into a digital signal the RGB code sent from 
the video processor 16, respectively are formed. The reverse gamma 
amendment sections 37a-37c which consist of a look-up table are formed in the 
latter part of A/D converters 36a-36c, reverse gamma amendment conversion 
is performed to the RGB code changed into the digital signal, and it branches for 
the path whose output is two, and is sent to the memory 38 and the difference 
circuit 39 for timing adjustment. 

[0047] After the filtering section 40 equipped with the high emphasis filter is 
formed in the latter part of a difference circuit 39 and the difference of RGB 
each chrominance signal is taken in a difference circuit 39, filtering is performed 
and high emphasis is performed. Furthermore, the emphasis multiplier 
transducer 41 which consists of a ROM etc. is formed in the latter part, and the 
emphasis multiplier for carrying out emphasis processing of the RGB code of a 
subject-copy image is called for. 

[0048] The image transformation sections 42a-42c which consist of a ROM etc. 
are formed in the latter part of the emphasis multiplier transducer 41, and 
emphasis processing to an RGB code is performed based on the RGB code and 
the emphasis multiplier from the emphasis multiplier transducer 41 which are 
sent through memory 38 from the reverse gamma amendment sections 37a-37c 
and by which timing adjustment was carried out. D/A converters 43a-43c are 
formed in the latter part of the image transformation sections 42a-42c, the 
output of the image transformation sections 42a-42c is changed into an analog 
signal, and it is outputted to a monitor 17. Moreover, the output image of an 
image processing system 35 is outputted to a monitor 17, and also is 
transmitted and recorded on the image filing equipment which is not illustrated, 
or is outputted to a printer, slide photography equipment, etc. 
[0049] Next, the operation in the image processing system 35 of this operation 
gestalt is explained in more detail. 

[0050] With this operation gestalt, after the RGB code sent from the video 
processor 16 is changed into a digital signal by A/D converters 36a-36c, 
reverse gamma amendment conversion is performed by the reverse gamma 
amendment sections 37a-37c. And the signal by which data conversion was 
carried out is sent to memory 38, and after timing adjustment is carried out with 
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the signal processed via the difference circuit 39 etc., it is sent to the image 
transformation sections 42a-42c. 

[0051] Moreover, the signal by which data conversion was carried out in the 
reverse gamma amendment sections 37a-37c is sent also to a difference circuit 
39. and the extinction property of the coloring matter which expresses living 
body functional information in a difference circuit 39 etc. — from the inside of 
each chrominance signal of R, G, and B — choosing — difference — it 
calculates. With this operation gestalt, since he wants to compute the value 
which has correlation about hemoglobin coloring matter, the difference of R 
signal, G signal or R signal, and B signal is computed, namely, this difference — 
it can be considered that processing is what simplified the amount calculation 
processing of hemoglobin in the 1st operation gestalt. 

[0052] the computed difference — a value is inputted into the filtering section 
40 and filtering is performed by the high emphasis filter with a filter factor as 
shown in drawing 6 . It is possible to emphasize the part from which the 
difference of R signal and G signal changes rapidly by this filtering. 
[0053] In addition, as long as a high emphasis filter is a filter factor which 
emphasizes not only the multiplier mentioned here but a high-frequency 
component, what kind of thing is sufficient as it. Moreover, a mid-range 
emphasis filter may. be used for the filter used in the filtering section 40, and it 
may perform filtering not using an emphasis filter but using a smoothing filter 
like the 1st operation gestalt which carries out noise rejection so that the 
structure pattern of not only a high emphasis filter but membrane can be 
emphasized effectively. 

[0054] the difference by which high emphasis was carried out — a value is sent 
to the emphasis multiplier transducer 41, in the emphasis multiplier transducer 
41, performs processing in the 1st amount calculation section 29 of emphasis 
and emphasis multiplier transducer 31 of an operation gestalt, and same 
data-conversion processing, and asks for an emphasis multiplier. In this 
operation gestalt, it emphasizes focusing on a certain reference value acquired 
statistically beforehand instead of computing the average in 1 field of the 
amount of hemoglobin computed with the 1st operation gestalt. Moreover, it is 
possible to change extent of emphasis with the emphasis level inputted from the 
front panel etc. in this emphasis multiplier transducer 41. 

[0055] And like the 1st operation gestalt, to the RGB code in which timing 
adjustment was carried out by memory 38, data conversion is performed based 
on the emphasis multiplier computed by the emphasis multiplier transducer 41, 
and emphasis processing about living body functional information is performed 
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in the image transformation sections 42a-42c. After the obtained emphasis 
image is changed into an analog signal by D/A converters 43a-43c, it is 
transmitted to a monitor 1 7 or the image filing equipment which is not illustrated. 
[0056] According to this operation gestalt, emphasis of the part where 
blood-flow conditions, such as the blood vessel section and the lesion section, 
are changing with circumference membrane is able to express more effectively 
and automatically like the 1st operation gestalt. Moreover, only in order to 
display rewriting a high emphasis filter factor for a through multiplier since it is 
possible to output a subject-copy image through only by turning off emphasis 
processing in the emphasis processing section which performs emphasis 
processing in a subject-copy image even when not performing emphasis 
processing, and a subject-copy image, it is not necessary to establish the 
alternative pathway which does not perform filtering and to carry out timing 
acjjustment. 

[0057] Furthermore, it is possible to emphasize the amount of hemoglobin of the 
reference-value circumference effectively, without generating a white jump 
(halation, whitish membrane, etc. overflowing) of the image generated when 
emphasis level is strongly set up by emphasizing the amount of hemoglobin 
which is changing minutely with this operation gestalt around the reference 
value which must set up emphasis level strongly by performing high emphasis 
filtering. 

[0058] In addition, although data conversion is performed with this operation 
gestalt using ROM or the difference circuit, it is also possible to process like the 
1st operation gestalt by using a field-programmable gate array etc. instead of 
ROM or a difference circuit. Moreover, you may build in a video processor or the 
image filing equipment which is not illustrated, without making the circuit of this 
operation gestalt become independent as an image processing system, and 
constituting it. Moreover, emphasis processing may be performed about living 
body functional information other than the amount of hemoglobin. 
[0059] The block diagram in which drawing 7 thru/or drawing 9 start the 3rd 
operation gestalt of this invention, and drawing 7 shows the internal 
configuration of an image processing system, the explanatory view showing an 
example of the filter factor of the high emphasis filter with which drawing 8 is 
prepared in the emphasis filtering section, and drawing 9 are the explanatory 
views showing an example of the filter factor of the noise rejection filter 
prepared in the smoothing filtering section. 

[0060] The reverse gamma amendment sections 61a-61c which the 1st image 
processing system and internal configuration of an operation gestalt differ from 
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each other, and the image processing system 60 of this operation gestalt 
becomes from the look-up table which performs reverse gamma conversion of 
the RGB code sent from the video processor 16 in an image processing system 
60 are formed. In addition, with this operation gestalt, the RGB code sent from 
the video processor 16 shall be digital data. The RGB image data to which 
reverse gamma conversion was performed are sent to the memory 62 and the 
logarithmic transformation sections 63a~63c for timing adjustment. 
[0061] The matrix circuit 64 is established in the latter part of the logarithmic 
transformation sections 63a-63c, picture to picture operation is performed 
about the image data by which logarithmic transformation was carried out, and 
the amount of hemoglobin for every pixel as living body functional information is 
computed. Furthermore, the emphasis filtering section 65 and the smoothing 
filtering section 66 are formed in the latter part, and filtering is performed by 
each filter. The emphasis multiplier transducer 68 is formed in the latter part of 
these filtering sections through the selection circuitry 67, and the processing 
result of one of filters is chosen by the selection circuitry 67, it is inputted into 
the emphasis multiplier transducer 68, and the emphasis multiplier of the 
reinforcement specified with emphasis level is called for. 

[0062] The image transformation sections 69a~69c which consist of a ROM etc. 
are formed in the latter part of the emphasis multiplier transducer 68, and 
emphasis processing to an RGB code is performed based on the RGB code from 
the reverse gamma amendment sections 61a-61c and the emphasis multiplier 
from the emphasis multiplier transducer 68 in which timing adjustment was 
carried out by memory 62. D/A converters 70a-70c are formed in the latter part 
of the image transformation sections 69a~69c, and the output of the image 
transformation sections 69a-69c is changed into an analog signal, it is 
outputted to monitor 17 grade, and an emphasis image is displayed. Moreover, 
the output image of an image processing system 60 is transmitted and recorded 
on the image filing equipment which is not illustrated, or is outputted to a printer, 
slide photography equipment, etc. 

[0063] Next, the operation in the image processing system 60 of this operation 
gestalt is explained in more detail. 

[0064] As for the digital RGB image data sent from the video processor 16, 
reverse gamma amendment conversion is performed by the reverse gamma 
amendment sections 61a-61c. And logarithmic transformation is performed in 
the logarithmic transformation circuits 63a-63c, and, as for the data with which 
reverse gamma amendment conversion was performed, picture to picture 
operation is performed in the matrix circuit 64. Here, the amount of hemoglobin 
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for every pixel is computed similarly [ in the formula shown with the 1st 
operation gestalt ]. 

[0065] The computed amount of hemoglobin is inputted into the emphasis 
filtering section 65, and filtering is performed by the high emphasis filter with a 
filter factor as shown in drawing 8 . It is possible to emphasize the profile from 
which the amount of hemoglobin is changing delicately by this high emphasis 
filtering. Moreover, filtering is performed in the smoothing filtering section 66 by 
the smoothing filter with a filter factor as shown in drawing 9 . It is possible to 
acquire the effectiveness of suppressing emphasis of the pixel containing a 
noise component in this smoothing filtering. 

[0066] In addition, anythings can be used for the filter factor in said each 
filtering section if what [ not only ] was mentioned here but the purpose 
performs same filtering. 

[0067] In a selection circuitry 67, a desired filtering result is chosen by these 
filtering sections with a way person's operator guidance etc. among the results 
processed in the two filtering sections, and the amount of hemoglobin by which 
filtering was carried out is inputted into the emphasis multiplier transducer 68. 
[0068] Although the selection circuitry 67 was formed and it was made 
selectable [ of the two filtering results / one ] with this operation gestalt, an 
image composition circuit etc. may be prepared and compounding the data 
which performed two filtering based on a certain predetermined ratio, 
superposition, etc. may be performed. 

[0069] Moreover, as it chooses an emphasis filter, the image which wants to 
emphasize structure patterns of membrane, such as an expansion image of 
membrane, establishes an image discernment means independently, and may be 
made to choose a smoothing filter in the case of an image with bad contrast, or 
an image with many noise components, and to choose a filtering result 
automatically. 

[0070] In the emphasis multiplier transducer 68, processing in the 1st amount 
calculation section 29 of emphasis and emphasis multiplier transducer 31 of an 
operation gestalt and same data-conversion processing are performed, and the 
emphasis multiplier in each pixel is called for. In this emphasis multiplier 
transducer 68, it is possible to input the emphasis level in which adjustable is 
possible from the exterior or the interior, and to adjust the degree of an 
enhancement effect. 

[0071] And like the 1st operation gestalt, to the RGB code in which timing 
adjustment was carried out by memory 62, data conversion is performed based 
on the emphasis multiplier computed by the emphasis multiplier transducer 68, 
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and emphasis processing about living body functional information is performed 
in the image transformation sections 69a~69c. After the obtained emphasis 
image is changed into an analog signal by D/A converters 70a-70c, it is 
transmitted to a monitor 1 7 or the image filing equipment which is not illustrated. 
[0072] While the same effectiveness as the 1st and 2nd operation gestalten is 
acquired according to this operation gestalt Since it is possible to choose 
desired filtering between two filtering, high emphasis and smoothing. For 
example, according to the condition of an image, the more effective image 
processing of choosing high emphasis filtering etc. becomes possible to choose 
smoothing filtering to an image with many noises, and emphasize effectively 
change of the detailed amounts of hemoglobin, such as an early cancer. 
[0073] Drawing 10 is the block diagram showing the internal configuration of the 
image processing system concerning the 4th operation gestalt of this invention. 
[0074] The image processing system 71 of this operation gestalt has the 
composition of having connected to the serial the two filtering sections 65 and 
66 prepared in juxtaposition in the 3rd operation gestalt in order of the 
smoothing filtering section 66 and the emphasis filtering section 65. The 
configuration of other parts is the same as that of the 3rd operation gestalt, and 
omits explanation. 

[0075] As an operation of this operation gestalt, an operation different here 
from the 3rd operation gestalt is explained. 

[0076] The amount of hemoglobin obtained like the 3rd operation gestalt is first 
inputted into the smoothing filtering section 66, and a spike noise etc. is 
removed by the smoothing filter. By this filtering, it prevents that a noise is 
emphasized by the latter emphasis filtering section 65. And in the emphasis 
filtering section 65, a high emphasis filter performs high emphasis processing, 
and the profile which is changing minutely on a hemoglobin distribution image is 
emphasized. The filter factor in these filtering sections should just be a filter 
factor like the 3rd operation gestalt which can attain each purpose. 
[0077] An emphasis multiplier is computed by the data of the amount of 
hemoglobin by which filtering was carried out being inputted into the emphasis 
multiplier transducer 68 like the 3rd operation gestalt, and emphasis processing 
is performed to a subject-copy image in the image transformation sections 
69a-69c based on this emphasis multiplier. And after the obtained emphasis 
image is changed into an analog signal by D/A converters 70a-70c, it is 
outputted and displayed on a monitor 17, and also it is outputted to the image 
filing equipment which is not illustrated, a printer, slide photography equipment, 
etc. 
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[0078] While it is possible to offer an observable image for the part where a 
white jump, color crushing, etc. of an image are not generated, and the amount 
of hemoglobin is changing minutely like the 1st and 2nd operation gestalten 
clearly according to this operation gestalt, emphasizing noises, such as a spike 
noise, can also be prevented. 

[0079] The block diagram of the turnable filter with which drawing 1 1 thru/or 
drawing 14 start the 5th operation gestalt of this invention, and drawing 1 1 is 
prepared in the light source section of a video processor, the property Fig. 
showing the transparency property of each filter that drawing 12 is arranged by 
the turnable filter, the block diagram in which drawing 13 shows the internal 
configuration of an image processing system, and drawing 14 are the property 
Figs, showing the extinction property of the indocyanine green (it is hereafter 
described as ICG) which is liver function test medicine. 

[0080] The image processing system of this operation gestalt is applied in the 
endoscope equipment which uses infrared light for a part of illumination light. 
The video processor prepared in endoscope equipment irradiates infrared light 
with a wavelength of nearly 805nm, and it is possible to acquire the information 
on the deep part of living body membrane. The disc-like turnable filter 75 as 
shown on an exposure optical path at drawing 1 1 is formed in the light source 
section in a video processor. 

[0081] The filters 76a-76c which have a transparency property as shown in 
drawing 12 in a turnable filter 75 are arranged, these filters 76a-76c are 
inserted on a sequential exposure optical path, the light of each wavelength of 
an infrared region, a G region, and area B is penetrated, and a sequential 
exposure is carried out. That is, when filter 76a is inserted on an exposure 
optical path, it is constituted so that the wavelength light of a nearly 805nm 
infrared region may be irradiated instead of the wavelength light of R field at the 
time of the usual visible observation. 

[0082] The image processing system 80 as shows the video processor which has 
such the light source section to drawing 13 is connected. 

[0083] In the image processing system 80, A/D converters 81a-81c which 
change into a digital signal the infrared observation image data sent from a 
video processor from an analog signal are formed. The reverse gamma 
amendment sections 82a-82c are formed in the latter part of A/D converters 
81a~81c, reverse gamma amendment conversion is performed to the infrared 
observation image data changed into the digital signal, and it branches for the 
path whose output is two, and is sent to the memory 83 and the division circuit 
84 for timing adjustment. And the ratio of the image by 805nm infrared-region 
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exposure light and other images is computed by the division circuit 84. 
[0084] After the smoothing filtering section 85 and the emphasis filtering 
section 86 are formed in the latter part of the division circuit 84 in order and 
noise rejection is carried out for the output of the division circuit 84 by the 
smoothing filtering section 85, emphasis processing of edge enhancement etc. is 
performed by the emphasis filtering section 86. Furthermore, the emphasis 
multiplier transducer 87 is formed in the latter part, and the emphasis multiplier 
for carrying out emphasis processing of the subject-copy image for every pixel 
is called for. In addition, it has come to be able to carry out adjustable [ of the 
degree of emphasis ] here with the emphasis level inputted from the exterior or 
the interior. 

[0085] The image transformation sections 88a-88c are formed in the latter part 
of the emphasis multiplier transducer 87, and emphasis processing to a 
subject-copy image is performed based on the signal of a subject-copy image 
and the emphasis multiplier from the emphasis multiplier transducer 87 which 
are sent through memory 83 from the reverse gamma amendment sections 
82a-82c and by which timing adjustment was carried out. gamma amendment 
sections 89a~89c and D/A converters 90a-90c are formed in order, after 
gamma amendment is performed by gamma amendment sections 89a-89c, the 
output of the image transformation sections 88a-88c is changed into an analog 
signal by D/A converters 90a-90c t and is outputted to a monitor etc., and an 
emphasis image is displayed on the latter part of the image transformation 
sections 88a-88c. Moreover, the output image of an image processing system 
80 is transmitted and recorded on the image filing equipment which is not 
illustrated, or is outputted to a printer, slide photography equipment, etc. 
[0086] Next, the operation in the image processing system 80 of this operation 
gestalt is explained in more detail. 

[0087] Living body membrane has the property which is comparatively easy to 
penetrate the wavelength light of an infrared region. It is possible to acquire the 
information on information, such as a blood vessel it is running in the living body 
membrane deep part, the infiltration range of the lesion section, etc. by using 
this property, irradiating the wavelength light of an infrared region, and 
observing that reflected light. 

[0088] Moreover, as shown in drawing 14 , ICG which is liver function test 
medicine has the property which absorbs 805nm wavelength light specifically, 
and hardly shows absorption in a light field. The wavelength light of an infrared 
region is irradiated instead of the illumination light of R field using this property, 
and in order that the blood vessel containing ICG may absorb exposure light, the 
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infrared image assigned to R image by giving the intravenous injection of the 
ICG at the time of infrared observation becomes contrast can be good and 
observable so that a blood vessel may float black and may come out. 
[0089] Since the extinction by ICG does not almost have G image and B image 
at this time, the image by the change on a membrane configuration or change by 
dispersion in exposure light is obtained. Therefore, when ICG computes a ratio 
with the image of the wavelength which does not carry out extinction to the 
infrared image which carries out extinction in the division circuit 84, it is 
possible to acquire the value proportional to ICG concentration. 
[0090] The emphasis image which is not influenced by the light and darkness of 
exposure light can be obtained by performing filtering like the 4th operation 
gestalt based on this value, and performing emphasis processing to a 
subject-copy image like the 1st operation gestalt. And it becomes possible to 
observe more clearly infiltration range, such as the run state of a blood vessel, 
i.e., the lesion section etc., from the obtained image, and improvement in 
diagnostic ability can be aimed at. 

[0091] According to this operation gestalt, the illumination light of an infrared 
region is irradiated and it becomes observable clearly by observing the analyte 
which poured in ICG about the blood vessel it is running in the living body 
membrane deep part. Moreover, the emphasis image which is not influenced by 
the light and darkness of exposure light by performing emphasis processing to a 
subject-copy image based on a ratio with the image of G in which the image and 
ICG of an infrared region do not carry out extinction, and area B can be obtained, 
and it becomes possible to observe infiltration range, such as the lesion section, 
more clearly. Thereby, diagnostic ability can be raised. 

[0092] Moreover, since a subject-copy image is outputted like the 1st operation 
gestalt even when turning OFF emphasis processing, a special circuit is not 
needed, but it is possible to emphasize a detailed blood vessel by profile 
emphasis in the filtering section, without generating a white jump and color 
crushing, and a noise is still more nearly able to display a **** infrared image 
clear. 

[0093] The block diagram in which drawing 15 and drawing 16 start the 6th 
operation gestalt of this invention, and drawing 15 shows the internal 
configuration of an image processing system, and drawing 1 6 are the property 
Figs, showing absorption of full ORESSEN, and a fluorescence property. 
[0094] A/D converters 92a-92c by which the image processing system 91 of 
this operation gestalt changes into a digital signal the RGB code of the 
endoscope image which the 1st image processing system and internal 
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configuration of an operation gestalt differ from each other, and is sent from the 
video processor 16 in an image processing system 91 from an analog signal are 
formed. The reverse gamma amendment sections 93a-93c are formed in the 
latter part of A/D converters 92a-92c, and reverse gamma amendment 
conversion is performed to the RGB image data changed into the digital signal. 
Since gamma amendment is applied to the signal from the video processor 16, it 
is made to perform reverse gamma amendment returned to a linear property in 
the reverse gamma amendment sections 93a~93c. 

[0095] It branches for the path whose output is two, the memory 94 and the 
division circuits 95a and 95b for timing adjustment are established in the latter 
part of the reverse gamma amendment sections 93a-93c, and the ratio of each 
color component of R, and G, G and B is computed in the division circuits 95a 
and 95b about each data with which reverse gamma amendment was performed. 
The smoothing filtering sections 96a and 96b are formed in the latter part of the 
division circuits 95a and 95b, respectively, further, the outgoing end of the 
smoothing filtering sections 96a and 96b is connected to the division circuit 97, 
and the outgoing end of this division circuit 97 and the outgoing end of 
smoothing filtering section 96b are connected to the selector 98. After, as for 
the output of the division circuits 95a and 95b, noise rejection is performed in 
the smoothing filtering sections 96a and 96b, respectively, a ratio is computed 
in the division circuit 97 and the output of the division circuit 97 and the output 
of smoothing filtering section 96b are inputted into a selector 98. 
[0096] After the emphasis filtering section 99 and the emphasis multiplier 
transducer 100 are formed in the latter part of a selector 98 in order, either is 
chosen and outputted in a selector 98 among the output of the division circuit 
97, and the output of smoothing filtering section 96b and profile emphasis etc. is 
performed by the emphasis filtering section 99, the emphasis multiplier for 
carrying out emphasis processing of the subject-copy image by the emphasis 
multiplier transducer 100 is called for. 

[0097] The image transformation sections 101a-101c are formed in the latter 
part of the emphasis multiplier transducer 100, and emphasis processing to a 
subject-copy image is performed based on the signal of a subject-copy image 
and the emphasis multiplier from the emphasis multiplier transducer 100 which 
are sent through memory 94 from the reverse gamma amendment sections 
93a-93c and by which timing adjustment was carried out. gamma amendment 
sections 102a-102c and D/A converters 103a-103c are formed in order, after 
gamma amendment is performed by gamma amendment sections 102a-102c, the 
output of the image transformation sections 101a-101c is changed into an 
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analog signal by D/A converters 103a-103c, and is outputted to a monitor etc., 
and an emphasis image is displayed on the latter part of the image 
transformation sections 101a-101c. Moreover, the output image of an image 
processing system 91 is transmitted and recorded on the image filing equipment 
which is not illustrated, or is outputted to a printer, slide photography 
equipment, etc. 

[0098] Next, the operation in the image processing system 91 of this operation 
gestalt is explained in more detail. 

[0099] If a fluorescent material called absorption as shown in drawing 16 , and 
full ORESSEN with a fluorescence property is injected into a vein while 
observing living body membrane, the full ORESSEN concentration in blood will 
change and fluorescence will be emitted. If the wavelength light of area B is 
irradiated as shown in drawing 16 , full ORESSEN will absorb this light and will 
emit fluorescence, therefore, a plane sequence — in observation by the 
endoscope equipment of degree method, fluorescence is emitted to the timing 
which irradiated the wavelength light of the field of B, and the concentration of 
full ORESSEN emits fluorescence with stronger higher membrane at this time. 
[0100] Moreover, in order to emit fluorescence to the timing which irradiated 
the wavelength light of the field of B regardless of the luminescence wavelength 
of fluorescence at the time of signal processing, as an image acquired, a 
Magenta wins and the membrane with high full ORESSEN concentration is 
observed. Therefore, full ORESSEN concentration distribution can be observed 
by change of a color tone. 

[0101] However, since pink wins and is observed, even if living body membrane 
changes from that color to a Magenta, it is difficult membrane to observe this 
part clearly. Moreover, since the amount of luminescence of the fluorescence at 
this time is detailed, even if it observes as it is, effectiveness is seldom 
expectable. 

[0102] Then, it is possible by performing emphasis processing to an observation 
image using the image processing system 91 of a configuration like this 
operation gestalt to observe concentration distribution of full ORESSEN clearly. 
[0103] division circuit after RGB picture signal inputted into image processing 
system 91 was changed into digital signal from analog signal and gamma 
amendment was canceled 95a — the ratio of B component and R component — 
B/R is computed. Although this value is proportional to the concentration of full 
ORESSEN, it will be influenced of blood volume, then, division circuit 95b — the 
ratio of R component and G component — by calculating R/G, the value 
proportional to blood volume is computed and the value correlated with the 
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concentration of full ORESSEN is normalized. 

[0104] The outputted data contain the noise component from the division 
circuits 95a and 95b, respectively, and since especially the value correlated 
with the full ORESSEN concentration outputted from said division circuit 95a 
has few amounts of firefly luminescence, it is easy to be influenced by the noise 
component. Therefore, in the smoothing filtering sections 96a and 96b, filtering 
is performed using a median filter etc. and the effect by the noise is mitigated, 
respectively. 

[0105] Normalization is performed by the value proportional to the blood volume 
to which noise rejection of the value correlated with full ORESSEN by which 
noise rejection was carried out was similarly carried out in the division circuit 97. 
Here, the value proportional to the full ORESSEN concentration removed in the 
effect of blood volume will be computed. Thus, in order that full ORESSEN 
concentration may clarify the boundary section of a high part more remarkable 
than circumference membrane like a blood vessel as opposed to the computed 
full ORESSEN concentration distribution image, profile emphasis etc. is 
performed in the emphasis filtering section 99. 

[0106] And in the emphasis multiplier transducer 100, it asks for an emphasis 
multiplier from said full ORESSEN concentration distribution image. In order to 
make observation easy by the emphasis multiplier transducer 100 at this time, a 
difference daily dose with the reference value beforehand set up to the full 
ORESSEN concentration distribution image by which profile emphasis was 
carried out in the emphasis filtering section 99 is expanded. Moreover, in the 
emphasis multiplier transducer 100, it is possible to change emphasis level from 
the emphasis level-setting switch formed in the front panel of an image 
processing system etc., and expansion extent of a difference daily dose with the 
above-mentioned reference value is changed by this emphasis level setting. 
[0107] Next, in the image transformation sections 101a-101c, emphasis 
processing about living body functional information is performed based on the 
expanded full ORESSEN concentration distribution which was computed by the 
emphasis multiplier transducer 100 to the RGB code of the subject-copy image 
in which timing adjustment was carried out by memory 94. This emphasis 
processing is the same as that of the 1st operation gestalt almost, and 
conversion in an image with the newly determined full ORESSEN concentration 
distribution is performed. That is, when full ORESSEN concentration distribution 
is computed in said procedure from a subject-copy image, the full ORESSEN 
concentration distribution expanded by the emphasis multiplier transducer 100 
will be acquired. 
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[0108] Moreover, it is possible to perform not only emphasis of full ORESSEN 
concentration distribution but emphasis about blood volume with this operation 
gestalt. In this case, it is possible to obtain an emphasis image almost like the 
4th operation gestalt by choosing the output from smoothing filtering section 
96b by the selector 98. 

[0109] if it remains as it is by emphasizing change by feeble firefly luminescence 
according to this operation gestalt — the fluorescence observation image 
observation was difficult the image — observation — it is possible to make it 
easy. Moreover, it can carry out observation possible [ of the boundary section 
which was not able to be observed former not much clearly ] clearly by 
performing filtering, such as profile emphasis, to full ORESSEN concentration 
distribution. 

[0110] Moreover, if it is made to make a chemistry target join the monoclonal 
antibody which has accumulation nature in a neoplasm to a fluorescence agent 
in case a fluorescence agent is poured in, a neoplasm is piled up, and the 
fluorescence agent injected intravenously will emit light in fluorescence, if 
excitation light is irradiated at this time. Therefore, since the fluorescence 
intensity in the neoplasm circumference becomes strong, discovery of the 
lesion section etc. becomes easy. By using this inspection approach for the 
configuration of this operation gestalt, the boundary of the lesion section etc. 
becomes observable more clearly. 

[0111] In addition, although this operation gestalt described full ORESSEN, it is 
also possible to emphasize with those absorption and the configuration in 
consideration of a fluorescence property using other fluorescence agents, for 
example, hematoporphyrin, ADOREA mycin, etc., etc. 

[0112] As mentioned above, in the operation gestalt of this invention, although 
the emphasis based on the amount of hemoglobin coloring matter mainly 
correlated with blood volume was described, it is possible to apply also about 
the coloring matter which can acquire the information about living body 
functions other than hemoglobin coloring matter like the 5th operation gestalt 
or the 6th operation gestalt. 

[0113] Moreover, what is necessary is to have attached and stated with each 
above-mentioned operation gestalt, when it applied to the endoscope 
equipment of a plane sequence degree type, but just to perform same 
processing also in coincidence-type endoscope equipment, after changing the 
obtained image into a RGB image. Furthermore, it is applicable not only to the 
electronic endoscope which has a solid state image sensor at the tip of the 
insertion section but the eye contacting part of the endoscope which can 



22 



JP09-35056A 

macro-scopic observe fiberscope, a rigid mirror, etc. or the endoscope which 
connects and uses the external television camera which exchanges for an eye 
contacting part and has solid state image sensors, such as CCD. 
[0114] As explained above , based on that processing result , it be made for 
concentration , the saturation of oxygen , etc. of hemoglobin which be governing 
color to mainly be computed for every pixel in an endoscope image , and for the 
image about hemoglobin , i.e. . the information image about a living body 
function , to be obtained , to perform filtering , such as noise rejection f about 
this image , and to perform processing of color emphasis etc. with this operation 
gestalt , to a subject copy image in the emphasis processing section . The ** 
which generates detailed living body functional information neither for a white 
jump nor color crushing by this, Since it is possible to output a subject-copy 
image by turning OFF only the emphasis processing section of living body 
functional information to output a subject-copy image through, without being 
able to observe clearly by performing profile emphasis etc., and performing 
emphasis processing at all, It is possible not to need the path or timing 
adjustment device which bypass the filtering section like before, but to aim at 
contraction of a circuit scale. 

[0115] Moreover, it is possible to perform emphasis processing, the fault of the 
whole image fading, since filtering of noise rejection is perform to a living body 
functional information image and filtering, such as direct noise rejection, is not 
perform to the subject copy image, and the fault which emphasizes a spike noise 
since it is cancel and errors, such as the amount of hemoglobin by the noise, 
can also be remove being mitigate, and holding the detailed information in a 
subject copy image. 
[0116] [Additional remark] 

(1) The image processing system characterized by to establish a living body 
functional information calculation means compute the information about a living 
body function from said subject-copy image, the filtering means which filters to 
the image about said living body functional information, and an emphasis 
processing means perform emphasis processing to said subject-copy image 
based on this filtering result, in the image processing system which performs an 
image processing to the subject-copy image inputted. 

[0117] (2) Said filtering means is an image processing system given in the 
additional remark 1 characterized by performing filtering aiming at noise 
rejection. 

[0118] (3) Said filtering means is an image processing system given in the 
additional remark 1 characterized by performing filtering aiming at emphasizing 
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the information about a living body function. 

[01 1 9] (4) The information about said living body function is an image processing 
system given in the additional remark 1 characterized by being computed by the 
picture to picture operation of said subject-copy image in said living body 
functional information calculation means. 
[0120] 

[Effect of the Invention] As explained above, while the output of a subject-copy 
image and an emphasis image is possible according to this invention, without 
making a configuration complicate, it is effective in the ability to offer the image 
processing system which can perform emphasis processing, without losing the 
detailed information in a subject-copy image. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the outline configuration of this 
invention 

[Drawing 2] The endoscope equipment whole block diagram equipped with the 
image processing system concerning the operation gestalt of this invention 
[Drawing 3] The block diagram showing the internal configuration of the image 
processing system concerning the 1st operation gestalt of this invention 
[Drawing 4] The explanatory view showing an example of the filter factor of the 
smoothing filter prepared in the filtering section of the 1st operation gestalt 
[Drawing 5] The block diagram showing the internal configuration of the image 
processing system concerning the 2nd operation gestalt of this invention 
[Drawing 6] The explanatory view showing an example of the filter factor of the 
high emphasis filter prepared in the filtering section of the 2nd operation gestalt 
[Drawing 7] The block diagram showing the internal configuration of the image 
processing system concerning the 3rd operation gestalt of this invention 
[Drawing 8] The explanatory view showing an example of the filter factor of the 
high emphasis filter prepared in the emphasis filtering section of the 3rd 
operation gestalt 

[Drawing 9] The explanatory view showing an example of the filter factor of the 
noise rejection filter prepared in the smoothing filtering section of the 3rd 
operation gestalt 

[Drawing 10] The block diagram showing the internal configuration of the image 
processing system concerning the 4th operation gestalt of this invention 
[Drawing 11] The block diagram of the turnable filter prepared in the light 
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source section of the video processor concerning the 5th operation gestalt of 
this invention 

[Drawing 12] The property Fig. showing the transparency property of each filter 
arranged by the turnable filter of drawing 1 1 

[Drawing 13] The block diagram showing the internal configuration of the image 
processing system concerning the 5th operation gestalt of this invention 
[Drawing 14] The property Fig. showing the extinction property of the 
indocyanine green (ICG) which is liver function test medicine 
[Drawing 15] The block diagram showing the internal configuration of the image 
processing system concerning the 6th operation gestalt of this invention 
[Drawing 16] Absorption of full ORESSEN, the property Fig. showing a 
fluorescence property 

[Drawing 1 7] The block diagram showing the 1st example of a configuration of 
the conventional image processing system 

[Drawing 18] The block diagram showing the 2nd example of a configuration of 
the conventional image processing system 
[Description of Notations] 

1 — Living body functional information calculation means 

2 — Filtering means 

3 — Delay means 

4 — Emphasis processing means 
11 — Electronic endoscope 

16 — Video processor 
1 7 — Monitor 

18 — Image processing system 
25 — Frame memory 

26a-26c — Logarithmic transformation section 

27 — Matrix circuit 

28 — Filtering section 

29 — The amount calculation section of emphasis 

30 — Averaging section 

31 — Emphasis multiplier transducer 
32a-32c — Image transformation section 



[Translation done.] 
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[001 1 ] *ftWi*. cn6©»tt(c^-rftsn/c 
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a«. A^snsnia^KSrtLrjii^a^f^iii^ 
asigfcte^r. Hiriaiiiii«J:o*<*tatE«:wrsts$fi 

icmrzwmcttbx? -< >\>& v>>f%tf 5 v * 
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icMLx^mfsmin^mn&m^m^, zmvtcko 

[0013] 

[^^©**6©^.«] WT> HM*#MLr*^^©3g 
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[0015] C©fltfStt ifttf. 9^i)S®®4^< Viir>? 

®!B£yi^!8 4 ©* 7 k. ? z> c t x mmmz m 
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X(c J; 0 nm 3 ft£ tr >*Mys*¥flHW * 

cooi7] xjtm& bxmmxmm&<DM# 
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[0019] 4^SlM$tt0DHfll«BKIKtt. 02 K^nt 

■tttw&ft*. *^-rt«u»i it*. fflfi-cw*.tfnj«,B: 

©# ASP 124«l/. C cd#AS|5 1 2 ©»«{C*S©ai 
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e«fflWCCoJ«)tt©JLr.y<— y-jta- F 1 4**J*19:3 
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*^JiSiii^^gS4 2 a~4 2 c^W^nrtef) . 
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c&m-ihti, mmiMWiA 2 a -4 2 c©W**iT^ 
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[0049] *S«S^SS©iii^a«g3 5 ic* 
tt&fm* <fc o wo < i&Hjj-rs., 

[ 0 0 5 0 ] #J|{6^!?g-C{J, A/D3>^-£3 6a 
~36c(Cj:0. tzn-fnUvV-l 3£K)mt>tlX& 
fcRGBm^^^^if^ft-^cc^ssn^ a»r*B 
JESB3 7 a~3 7 c tc £-z>X&rm]E%&&tf1otiZ. 
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"C m<DXMffl?JB£Btitc. 3 8CCJ:D* 3 

«IJ, D/A3^-f4 3a"-4 3c(CJ:i)rtPi' 30 
t^iC^Sn^, 1 7 t>L < ttH^bftlMffi 

[0056] ^mmmi&K.^tn^ m 1 <ommmmi:m 

T^SSiMift^w&iSau^miWc. fl-3@^(c«^ 

-rsciaipjflrc**. s/c t &i6»!ja**Tbft<,>i»£ 
&icm*&z.zzt*fmmzm7*-rz>ft&tcvic? 4 40 

;u*#HM£*t fc&<,>J5ij*£s&4ig:WT: * 4 5 > 
s&Sfcftt*. 

[0057]$ 6{C. ^JS0/l|-C». 3£iSU-^£3£ 
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[0 05 8] ft*5. ^nSS^SBTtt. ROM-^M^IBIK 

urea*. $/c, *nmm<DM&zmmsi£mm&£ v 

L ft I ««1 7r^'J> i'&Hft £<,CftMLXi>£k<,K * 
SSrtfo-C 

[ 0 0 5 9 ] m 7 ft t> Lia 9 itxmivm 3 ©hjs^si 

4 )\s$<d? 4 >\s$&®.<D--m*n<?wmm. @g 

[0060] ^njB^ssoiii^^a^ge 0 » 1 © 
*ife0ss©iij^a^gi rtgpt»(S*JSft ^ t©-c* 

Bi{&*&JI&H6 OrttcW. e^^Btj 1M 6 £ 

^-^U*»P>ft43»Tl«iE8P6 1 a~6 1 c&mih 

6J;«)jil6nr<.5RGB<t#« > f^y**^-^ 
*Sfc©<t-T.5. jlr^Jfe^ffcn/iiRGBiiilltT 1 -^ 
« t * 3 >^|IH§ffl©> *U 6 2 £*fjR£&9S6 3 a 

~6 3 c t{c^i6n^«t^{cft-5ri,»s„ 

[0 0 6 1 ] »3BgE»SP6 3a~6 3c OtMftlctX. ^ 

h ^x@gs6 4*is9:w6*i. jttttsems njftmfli-r— 
la^fi©^* y a f s «t ^ tc ft o r (,» 

X? 4 foZtiS&lfiVitoiri £«fc5K: ft ->X ch6€> 

0^t^gP6 8 *WW <5 . SiRlelK 6 7 J: 0 

^Jfe8|J6 8(cA*3n. WiU'CJUKiOfBSEShfe 

[0062] WRKMHgGAflie 8 ©f*S(c«> R OMf 
*>?>ft-Slffl«^ftSIJ6 9a~6 9c*i|9:W6nr*J»). 
^*>;6 2«:J:i3^W3>^iaS3nft:j2r1«iEg|J6 1 
a~6 1 c*i6©RGBfi-^<!:^li^^«!Sf56 8*>& 
©SSISWK^iJCS-?*. R,GBff#CC*fiT-S?Si3toa*i 
tffcn*i:5(cfto-Cl»S„ a»^!g|J6 9 a-6 9 c 
©aSKBD/A3>/<-$7 0 a- 7 0 cifi&Hth 

n> jsst^aue 9 a~6 9 comtufiri-u^m^K. 
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